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Supplementary Methods
Measurement of GDH activity. Hepatocytes or liver tissues were homogenized in extract buffer supplied in Biovision GDH activity assay kit (#K729-100, Milpitas, CA, USA). GDH activity in soluble fraction obtained after centrifugation (10,000g, 10 min) was determined using a colorimetric assay according to the manufacturer's protocol.
Measurement of glutamate.
Glutamate assay kit (Biovision #K629-100) was used to measure glutamate levels according to the manufacturer's protocol.
Measurement of NAD+ and NADH. Cells or tissues were homogenized in cell extract
buffer supplied in Biovision NAD+ and NADH assay Kit (#K808-200 and #K337-100, respectively). NAD+ and NADH in the soluble fraction obtained by centrifugation (10,000g, 10 min) were measured by enzymatic reactions according to the manufacturer's instruction.
Measurement of ketone bodies. Colorimetric assay kit purchased from Biovision (#K632-100) was used to measure ketone bodies according to the manufacturer's protocol. Plasma glucose levels were measured using glucose oxidase method. Plasma insulin levels were determined using an insulin RIA kit (Linco Research, Billerica, MA). Plasma levels of triglyceride, total cholesterol, alanine aminotransferase (ALT), and aspartate aminotransferase 3 (AST) were measured using an autochemical analyzer (Cobas c111, Roche, Germany).
Measurement of SIRT activity. Deacetylase activities of SIRT1, SIRT3 and SIRT5 were determined by measuring fluorescence released from different peptides supplied from kits. Glucose production assay in primary hepatocytes. Hepatocytes were cultured in glucosefree DMEM supplemented with 20 mM lactate and 2 mM pyruvate for 2 h. Glucose concentration in the media was measured by using an Accu-Check glucometer (Roche, Mannheim, Germany).
Ex Vivo fat oxidation in liver tissues. Livers were quickly removed from mice and placed in 25-ml flasks fitted with center wells containing 1 N NaOH and filter paper strip to trap 14 CO 2 .
Flasks were capped with bottle stoppers. The incubation media contained 3 ml of Krebs- Measurement of energy expenditure. Energy expenditure was assessed with a metabolic monitoring system (comprehensive animal metabolic monitoring system, CLAMS: Columbus Instruments) for 4 days for each mouse after 2 days of acclimation followed by 2 days of measurement as described previously (Proc Natl Acad Sci USA 104, 16480-16485. 2007 ).
Respiratory quotient (RQ) was calculated from gas exchange data. RQ was the ratio of VCO 2 to VO 2 . Energy expenditure (EE) was calculated with the following formula: EE = (3.815 + 
